Evidence for biosynthesis of preproinsulin in gut of rat.
Glucagon and other pancreatic peptides are made in the gut, but there is little evidence for the formation of insulin. The demonstration of insulin receptors on the mucosa of gut epithelium suggests that there may be an autocrine or paracrine role for insulin made in the gut. Such insulin may control cell division, the secretion of other peptides from the same or neighboring cells, or motility and absorption. To search for the ability of the gut to make insulin, sections of freshly excised segments of rat gut were treated with an antiserum against porcine insulin. Intracellular immunoreactivity appeared in glandular cells in the stomach and colon but not in the small intestine. Preproinsulin mRNA was detected in similar cells in the stomach and colon by in situ hybridization, using specific oligonucleotide probes. Rat preproinsulin 1 and 2 mRNAs were transcribed by reverse transcriptase to the corresponding cDNAs, which were then amplified by polymerase chain reaction, utilizing specific oligonucleotide primers. Restriction analysis confirmed the identity of rat preproinsulin 1 and 2 mRNA in the colon and rat preproinsulin 1 mRNA in the stomach. Neither was found in the small intestine. Base sequences of the cDNAs were identical to the coding regions of pancreatic rat preproinsulin 1 and 2 messages. These observations are strong evidence for the synthesis of preproinsulin in the gut of the rat.